AMENDMENTS TO THE CLAIMS 



1. (Currently amended) An information processing system, comprising: 
a first computing device comprising: 
a first physical port; and 
a second physical port; 
wherein the first computing device is configured to autonomously, without invoking 
s ervices of a host operating system : 

receive , from a first network coupled to the first port, an initialization packet 
originating from a client; 

store information representing a connection with the client in a temporary table; 
output a response packet to the client; 

receive, from -the first network coupled to the first port, a request packet 
originating from the client; and based on at least a state of the first computing device and a 
second computing device, selectively; 

output a migration packet containiiiR the information representing the 
connection with the chent to the second computiuR device; 

remove tlie information representing the coimection with the client from 
the temporary table in response to an acknowledRement indicating that the second computing 
device received the miRration packet; 

store information representing the connection with the client in a forward 

table; and 
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output the request packet to the second computing device , wherein reques t 
packets selectively output by the First computing device are output through a second rt etw o rk 
logically sep a rate from the First network and coupled to the second port . 

2. (Previously presented) The system of Claim 1 wherein the first computing device 
is a network interface card. 

3. (Previously presented) The system of Claim 1 wherein the second computing 
device is configured to perfomi an operation of a software application in response to receipt of a 
request packet. 

4. (Previously presented) The system of Claim 3 wherein the software applicafion is 
a socket-based application. 

5. (Previously presented) The system of Claim 1 wherein the initialization packet is 
addressed by the client to the first computing device, and wherein the first computing device is 
configured to receive the inifiahzafion packet in response to the addressing, 

6. (Currently amended) The system of Claim 3 wherein the operation includes 
outputting a response packet to the client, and wherein the first computing device is configured 
IOt 

in response to at l e ast the request packet and the state, selectively output the request 
packet to the second computing device for outputting the response packet to the client, such that 
the output response packet bypasses the first computing device. 
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7. (Currently amended) The system of Claim 1 wherein the [[first]] initialization 
packet is received through a network comprises comprising; a global computer network. 

8. (Currently amended) The system of Claim 7 wherein the second miRration packet 
is output through a network comprises comprising a local area network. 

9. (Canceled) 

10. (Currently amended) The system of Claim 1 wherein the first computing device 
is configured to autonomously, without invoking services of a host operating syste ms 

in response to at least the initialization packet, establish a data structure associated with a 
connection with the client, the data structure including information representing the connection 
with the client includes a group of sequence numbers associated with the connection, 

1 1. (Cun^ently amended) The system of Claim 10 wherein the first computing device 
is configured to autonomously, without invoking services of a host -e pcrating system: 

in response to at least the request packet and the state, sele c tively output a reference to 
the data s t ructure selectively output a migrafion packet containing the information represenfing 
the connection with the client to the second computing device for performing an operation in 
response to receiving the reference to the data structure migration packet and the request packet , 
the operation including outputting a response packet to tlie client according to the group of 
sequence numbers, such that the output response packet bypasses the first computing device and 
appears to the cUent as received from the first computing device. 
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12. (Original) The system of Claim 10 wherein the group of sequence numbers 
includes at least one start sequence number, at least one current sequence number, and at least 
one acknowledgement sequence number. 

13. (Currently amended) The system of Claim 1 wherein the first computing device 
is configured to autonomously, without invoking services of a host operating system: 

in response to at least the initialization packet, establish a data structure ass ociat ed with a 
comiection t o t he client, the data structure including the information representing a connection 
with the client includes an address of the first computing device; and 

in response to at least the request packet and the state, selectively output a reference to 
the data structure wherein the request packet is output to the second computing device for 
performing an operation in response to receiving the reference to th e-d fita stru eture the migration 
packet and the request packet , the operation including outputting a response packet to the client 
with a source address that indicates the address of the first computing device, such that the 
output response packet bypasses the first computing device and appears to the client as received 
from the first computing device. 

14. (Original) The system of Claim 13 wherein the address includes an IP address. 

15. (Original) The system of Claim 14 wherein the address includes a port. 

16. (Original) The system of Claim 15 wherein the port is a TCP port. 

17. (Original) The system of Claim 15 wherein the port is a UDP port. 
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18. (Currently amended) A method performed by a first computing device of an 
information processing system, the first computing device coupled to a first network via a first 
physical port and coupled to -a- second - network via a physical second port, the first and second 
networks being logically separate, the method comprising: 

receiving , through the first port, an initialization packet originating from a client; 

storing a data structure containing information associated with a connection with the 

client; 

outputting a response packet to the client; 

receiving , through the first poit, a request packet originating from the client; and 
based on at least a state of the first computing device and a second computing device, 
selectively; 

outputtiuR a packet containing the infonnation associated with the connection 
with the client to the second computing device; 

receivinR an acknowledRcment packet indicating that the second computinR 
device received the packet containinR the information associated with the c omiection with the 
client; and 

outputting the request packet to the second computing device for performing an 
operation in response to the request packet , where i n request packets selecUvcly output by the 
first computing device are output through the s econd port, 

wherein t h e method is performed by the first computing device autonomously and 
without invoking services of a host operating system . 
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19. (Previously presented) The method of Claim 18 wherein the first computing 
device is a network interface card. 

20. (Original) The method of Claim 18 wherein the operation is part of a software 
application. 

21 . (Previously presented) The method of Claim 20 wherein the software appUcation 
is a socket-based application. 

22. (Cun'cntly amended) The method of Claim 1 8 wherein the initialization packet is 
addressed by the client to the first computing device, and wherein the receiving , through the first 
port , an initialization packet originating from a client comprises: 

receiving the initialization packet in response to the addressing. 

23. (Currently amended) The method of Claim 18, the selectively outputting, throu gh 
the second port, the request packet to the second compufing device for perfoiming the operation 
in response to the request packet comprising: 

selectively outputting, through th e- second port, the request pacto to the second 
computing device, for wherein the operation in response to the request packet comprises 
outputting a response packet to the client that bypasses the first computing device. 

24. (Currently amended) The method of Claim 18, the first network comprising a 
global computer ne t w o rk, and further comprising: 

receiving the initialization packet through [[the]] a global computer network. 
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25. (Currently amended) The method of Claim 24, the second netw or k comprising -a 
local area network, an d further comprising: 

selectively outputting the request packet to the second computing device through [[the]] a 
local area network, 

26. (Currently amended) The method of Claim 18, comprismg: 

m response to at least the initialization packet, establishing ^-4ata-& tmctur e that represents 
a comiection with the client; and 

in response to at least the request packet and the state, selectively outputting a reference 
to the data structure packet containing the information associated with the connection with the 
client to the second computing device for associating an application of the second computing 
device with the connection. 

27. (Currently amended) The method of Claim 18, comprising: 

in response to at least the initialization pa c ket , establishing a data structure that represents 
a connecti o n with the client ^ the data stmcture including wherein the information associated with 
the cormection with the client includes a group of sequence numbers associated with the 
connection. 

28. (Currently amended) The method of Claim 27, further comprisingT 

i n response to at least the request packet and the state, selectively outputting a reference 
to the data structure a packet containiuR the information associated with the connection with the 
client to the second computing device for outputting a response packet to the client according to 
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the group of sequence numbers, such that the output response packet bypasses the first 
computing device. 

29. (Original) The method of Claim 27 wherein the group of sequence numbers 
includes at least one start sequence number, at least one current sequence number, and at least 
one acknowledgement sequence number. 

-30. (Currently amended) The method of Claim 18, further comprising: 
in response to at least the initialization packet, establishing a data structure that represents 
a wherein the packet containinR the information associated with the connection with the client^ 
the data structure including includes an address of the first computing device , an address of the 
second computinR device, an address of the client, and a flag indicating the type of packet . 

31. (Currently amended) The method of Claim 30 wherein the address in cl ude s 
addresses include an IP address. 

32. (Currently amended) The method of Claim 31 wherein the address includes 
addresses include a port. 

33. (Original) The method of Claim 32 wherein the port is a TCP port. 

34. (Original) The method of Claim 32 wherein the port is a UDP port. 

35. (Currently amended) [[An]] A first intelligent network interface device, 
comprising: 
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a first physical port for receiving an IP request pack ed from a client over a first network; 

a second physical port for transmitting thc HF Cceived IP request packet over a second 
network that is logically separate from the first network; and 

a processor that is structured to autonomously -aad- without invoking services of a host 
operafing system : 

maintain a state information table; [[and]] 
receive an initialization packet from a client; 

create an unattached connection endpoint, wherein the unattached coimection 
endpoint contains infomiafion associated with the client and the first intelligent network interface 
device; 

transmit a response packet to the client; 

receive an IP request packet from the client associated with the unattached 
connection endpoint; and 

selectively transm it the received IP request packet to a second intcU ir gent network 
interface devi c e ^ based at least in part on the state inforaaation table; 

transmit a packet containiuR the information associated with the client and 
the first intelliRent network interface device contained within the unattached connection endpoint 
to a second intelliRent network interface device; 

delete the unattached connection endpoint in response to receiving an 
acknowledgement indicatiuR that the second intelligent network interface device received the 
packet containinij^ the unattached connection endpoint information; and 
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transmit the request packet to the second intelliRent network interface 
device by addinR an encapsulation header , so that the second inteUigent network interface device 
causes a response IP packet that appears to have been sent from the first intelURcnt network 
interface device to be sent transparently to the chent , wherein s e tectively transmitted reques t 
packets transmitted by the processor arc transmitted through the second port . 

36. (Currently amended) The first intelligent network interface device of claim 35, 
further comprising: coupled to a synchronization [[port]] network for receiving synchronization 
information, wherein the processor maintains is configured to maintain the state information 
table based at least on part on the received synchronization information. 

37-38. (Canceled) 

39. (Currently amended) A server farm, comprising: 

a plurality of servers, each server comprising a first computing device; 

a first network to receive c lient requests and coupled to the first computing device of a 
fnst server of the plurality of servers; 

a second network logically and physically separate from the first network, configured to 
redistribute received client requests and coupled to the first computing device of each of the 
plurality of servers; and 

a third network logically and physically separate from the first and second networks, 
configured to transmit synchronization information and coupled to the first computing device of 
ea c h of t he phiral i ty ^o f servers, 
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wherein the first computing device of [[the]] a first sei-ver of the plurahty of servers is 
configured toi autonomously, and without invoking services of a host opera t ing system, 
s ele c tiv e ly redistribute -a cl i ent request received via the first networlc to a second server in -tha 
plurality of servers based at least in part on synchronization infomiation transmitted via the third 
network, wherein redistributed client requests are redistributed through the second network 

receive a SYN packet originatiuR from a client; 

store information associated with a connection with the client; 

output a SYN/ACK packet to the client; 

receive a PUSH packet originating from the client; and 

selectively, based at least in part on synchronization information transmitted 
between the plurality of servers: 

outp ut a migration packet containing the information associated with the 
comiection with the client to a first computing device of a second server; 

receive an acknowledgement packet that indicates that the first computing 
device of the second server rec ei ved the packet containinR the information associated with the 
connection with the client; and 

encapsulate and output the PUSfi packet to the first computing device of 

the second server , 

40. (Previously presented) The server fami of claim 39, further comprising: 
a first router, coupled to the first server and configured to transmit client requests to the 
first server; and 
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a second router, coupled to the second server and configured to transmit a response to the 
cUent from the second server; 

wherein the response to the chent transmitted l:>y the second server bypasses the first 

router. 

41. (Currently amended) The server farm of claim 39 wherein the first network is 
coupled to each of the plurality of sci'vcrs and each server can receive a client request. 

42. (Currently amended) A computer-readable memory medium containing 
instructions for controlling a computer processor [[in]] associated with a server among a plurality 
of servers to selectively load balance and direct network requests among the plurality of servers 
autonomously, without invoking services of a host operating system , by: 

maintaining a state table associated with the plurality of servers; aaid 

when a client request packet is received at a first physical port coupled to a first 
network, selectively generating, based at least in part on the maintained state table, a first type of 
network packet for transmission to a chent through the first network or a second type of network 
packet for transmission to another processor residing in a difFa r ent one o f the pl urality of serv^crs 
at a second physical port coupled to a second network that 4s logically separate from the first 
network receiviuR an initialization packet originating from a client; 

creating an unattaclied endpoint, and storing information that associates the 
unattached endpoint with the client and the server; 

outputting an acknowledRcment packet to the client; 
receiving a request packet generated by the client; and 
selectively, based at least in part on the state information table: 
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outputting a migration packet contaiiiinR the infonnation that associates 
tiie unattached endpoint with the client and the server to a second processor residing in a 
different one of the plurality of servers; 

receiving a packet from the second processor that indicates that the second 
processor received the migration packet and successfully processed it; 

Reneratin^ a forward packet that encapsulates the request packet; and 

outputting the forward packet to the second processor . 

43. (Currently amended) The computer-readable memory medium of claim 42, 
further comprising instructions that control the processor by: 

when a n etwork packet of the second type forward packet is received at the second port 
coupled to the second network , selectively generating a third type of network packet response 
packet for transmission to the client through the first network . 

44. (Currently amended) The computer-readable memory medium of claim 42, 
further comprising instructions that control the processor by: 

when a network packet of the second type forward packet is received a t the second port 
coupled to the second network , selectively generating a third type of network packet response 
packet for transmission to the client t h rough a third n etwo rk that is logicall y separate from the 
first network and the second network . 

45. (Currently amended) The computer-readable memory medium of claim 42 
wherein the s econd type of network pack et forward packet contains an encapsulation header that 
identifies client connection information. 
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46. (Currently amended) A server for use in a computer system server farm, 
comprising: 

means for monitoring a state of the server fami; 
means for receiving packets from a global network; 

means for generating , without invoking services of a host operating system, a first type of 
packet and transmitting the first type of packet via the global network when an initialization 
packet is received from the global network; 

means for storing a data structure containing information associated with a connection 
with the client; 

means for selectively generating, witho ut invoking services of a - host operatin^system 
and based at least in part on the monitored state of the server farm, a second type of packet when 
a client request packet is received from the global network; [[and]] 

means for transmitting , without invoking services of a host operating system, the second 
type of packet to another a second server in the server farm, wherein the means for transmitting 
the second tyi^e of packet bypasses the means for receiving packets from the global network; 

means for receiving a third type of packet from the second server; 

means for generating a fourth typ e of packet that encapsulates the client request packet; 

and 

means for transmitting the fourth type of packet to the second server . 

47. (Currently amended) The server of claim 46 wherein the means for receiving 
packets from a global network comprises a coimection to a first local area network and the means 
for transmitting the second type of packet , the means for receiving a third type of packet, and the 
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means for transmitting the fourth type of packet comprise s comprise a connection to a second 
local area network that is l og i cal l y separate from the first local area network. 

48. (Cnrrently amended) The server of claim 47 wherein the means for monitoring 
the state of the server farm comprises a connection to a synchronization network that is logically 
separate from the first local area network. 

49. (Currently amended) An information processing system, comprising: 
a first computer system; and 

a second computer system having a network interface card that is structured to: 
receive an initialization packet originating from created by a client; 
output a response packet to the client to set up a comiection over a network; 
store a data structure containing information that identifies the coimection; 
receive a request packet originating from the client directed to the connection; 

[[and]] 

based on at least a state of at least one of the first computer system and the second 
computing system, selectively; 

output a packet containing the information that identifies the connection to a 
network interface card of the first computer system, thereby migrating the comiection to the first 
computer system; 

receive, from the first computer system, a packet that indicates that the first 
computer system received the packet containinR the infonnation identifying the connection; and 

output a forwarded-requcst packet to [[a]] the network interface card of the first 
computer system thereby migrating the connection to the ^ first computer system , the forwarded- 
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request packet encapsulating the request packet and including both a reference to information 
identifyinR the connection and a field in a header of the forwarded-request packet indicating that 
the foi"warded-request packet is a forwarded packet. 

50. (Currently amended) The infonnation processing system of claim 49 wherein the 
first computer system is structured to transparently output a response packet to the client in 
response to the received request forwarded-request packet directed to the connection, such that 
the client perceives the response packet is received from the second computer system. 

51. (Canceled) 

52. (Currently amended) The information processing system of claim 49 wherein the 
network interface card of the second computer system selectively outputs the request forwarded- 
request packet to the network interface card of the first computer system without using TCP 
splicing techniques. 

53. (Currently amended) The method of claim 30, f urther comprising: 

in response to at least the request packet and the state, selectively outputting a reference 
to the data structure t o the second computing device for outputting a response packet to the client 
with a source address that indicates the wherein the information associated with the connection 
with the client includes an address of the first computing device , an address of the second 
computinR device, an address of the client, and a fiag indicatiuR the type of packet , such that the 
information associated with the connection with the client can be used to create an output 
response packet that bypasses the first computing device. 



I AWOM'ICBS OF 
CHRISirNSBN O'CONNOR JOHNSON KINDNIiSS''"^ 

1420 Fifth Avenue 
Suite 2800 
Seattle, Washington 98101 
-17- 206.682,8100 

301 3 5AM 2 DOC 



54-56. (Canceled) 

57. (Currently amended) A method of servicing client requests, comprising: 
receiving a client request packet through a first network ; 

selectively redistributing the received client request packet through a second network that 
is logically and physicaH y-s eparate from the first network ; 

transmitting synchronization information through a third network that bypasses the fir st 
network and the secon d n etwork ; and 

selecfively migrating a client connection based at least in part on the transmitted 
synchronization information; 

wherei n th e n ^tho d — rs- performe d received client request packet is selectively 
redistributed and the client connection is selectively migrated by: autonomously and without 
invoking services of a host operating system 

storing infomiation associated with a connection with the client; 
outputting a packet containing a copy of the information associated with the 
connection with the client; 

receiving an acknowledgement that indicates that the packet containing a copy of 
the infomiation associated with the connection with the client was received; 

encapsulating the client packet; and 
transmitting the encapsulated client packet . 

58. (Previously presented) The method of claim 57, further comprising: 
maintaining a state infonnation table based at least in part on the transmitted 

synchronization information. 
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59. (Previously presented) The method of clahn 57 wherein the selectively 
redistributing is based at least in part on the transmitted synchronization information. 

60. (Currently amended) The method of claim 57 wherein the client packet is a 
request packet, further comprising performing an operation in response to the request packet. 

61 . (Previously presented) The method of Claim 60 wherein the operation is part of a 
socket-based software application. 

62. (Currently amended) The method of Claim 57 wherein the client request packet 
is received throuRh a first network comprises comprising a global computer network, 

63. (Currently amended) The method of Claim 62 wherein the received client request 
packet is redistributed tlirouRh a second network comprises comprisinR a local area network. 

64-65. (Canceled) 

66. (Currently amended) The method of Claim [[65]] 57 wherein the data structure 
includes a group of sequence numbers associated with the connection. 

67. (Previously presented) The method of Claim 66, further comprising: 
outputting a response packet to the client according to the group of sequence numbers. 
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